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The social C01SC(oseuelCCs of technology development have created an active 
arena of litigation, with subsequent limitations on the scope of applied
technology. Recourse to such tenns as "size neutral" constitutes an attempt
by agricultural research entities to divorce technology development from its 
social consequences for both small 'Tamnily" farmers aid largc corporate
enterprises; likewise for projects that locus on research (the CRSPs' mandate) 
rather than research plus exten ion----tlie latter is left to national programs. 
Again, this represenls an atteipt to sidestep the potential social inp:tcts of 
technology developlunent. 

In the ultimate analysis, however, such rhetorical postures cannot shield 
either biological or social scientisls froni the aclual consequences of technol­
ogy development. Some of the chapters in this volume leave the impression 
that biological scientists have been antagonistic toward, or at best benignly
neglectftulf of, social scientists. Wherever the trutlh may lie in such percep-.
tions, the facl is that social impacts cannot be ignored. Perhaps an illustra­
tion from one natural scientist's perspective of where social scientists can 
make important coo ribmt ions in agricultural development may be helpful. 

A PLANT/PEOI'LE MODEL 
OF FOOD DELIVERY SYSTEMS 

An early contriblution to international agrico ,ral research came from 
economics, by way el what was basically an applic,,:;.:;; of the second law of 
themrndynan ics (Table 14.1) This law states that the energy available to a 
system equals the total energy in the system minus the unavailable energy.
This simple statement has had numerous interpretations, but its essence has 
guided many technology development efforts. An example is the steam 
engine: as with many scientific innovations, the impetus to find the 
theoretical limits to the efficiency of this invention was primarily economic. 
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TABLE 14.1. 	 AN ANALOGY OF [IE SECOND LAW OF THERMODYNAMICS APPLIED TO FOOD
 
SYS rEMS
 

-

0 0 G 	 II I - 5 

o free energy - total energy - mavailal,- ,""al'
 

o avai Iable food tota foUd produced - unavilalble food 

o consUmed tjod totl rfood hirve ted - foo Iut, 	wasted, used0 or 

v Isewthe rt
 

Applyir,g this analogy of the second law of thermodynamics in food
 
science generates the Cquival\enl e(uatioi tlhat "avilablC food cquLls the total
 
food produced within a system minus that lost, wasted, 
 or used clsewhere"
 
(Table 14. 1). With this equation, a simple plant/people nmodel of food
 
delivery systeis with sharply ditinct plhascs cart 
be derived, as illustrated in
 
Figure 11.1.
 

As the liturc shows. whrl seed is sown, there is no available food 
becals no od is prod uccd; hence, s\'stncl entropy is very high. That is, the 
molCculCs OV the s'stcm are wideV scattered inla random faslrion. )utring the 
growll period, of course, the rIl-i1c1cls are rcordereld illlospecific ratios and 
alitillclits, 	arnd the total food producc(f rea-h,es lnlaXiroU11. At the same
 
time, the ranidomiress ill the S\stCeri is also reduced. 'its, 
 11ltaVSt 11ime, 
the availablc lood bCcorrctls positive and has vIlIC. B causC of its value, itis 
at alrAUt this timC that farmer;s must bc on gutaMd wagIillst crop theft - olte type 
Of loss arid hcie. a1sourc ff svSstcrll Ctropy. 

Alter tre hiar,est, the tota'l formation and [hepotcnt ialfor 	 food is inil, 
only way to 	 incrcase a,'ailablc food is to {r'ctllt waste. Thus, all actions 
front the harxCs onward are concerned v,ilh preservation, utilitation, and
 
distribution 
 McChrarisMs aimed at decrcasirg randomtness. The molecules
 
again bccomc dispcrsel, ;lld rrindonincss is very hiLhi.
The purpose of food
 
processing is to p~rcs.,rvc the low cnltrol'y of the 
 food. This ml-ea+s preventing
spoilage arid waste, antd ritaxinriziiglavailabilitv adt aceptance. The latter 
factors are righly deperdent uLlfo charactcristics of both the food and the 
coitsumer. Ilforriatioti about these characteristics cant he used to increase the 
probabilily of Conrsurlltiori ('table 14.2). With consmrptiot, the total 
energy itt tle food system dccrcascs. 

The equation itt Table 1-1.2 front first principles, but ratheris riot derived 
isa sunmitir that accords wilh lood scientists' expericncc. Food value is 
derived [ton. stulch thirigs as, fir1, tIhe luantitv 0f tlhe food, ruliilpliCd hy a 
factor thlt assesses qutality aid rccognfizcs that all foods are not cquivtlclit. 
T'he resulting value is itl lurmultil-liCd hv a host of probability factors that 
dctennine the food's utilization. ()I1course, all of these must he reckoned per
unit cost, as shown in the denominator of the equation in Table 14.2. The 
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'GifLE 14.2. RELArIONS AMONG AtIRIBUIES IN ItHE,001) DELIVERY SYSTEI 

1 t - [Iamm t Iit J X [ 1Ii y uffm t.J tqu-l rIT)TTTUhi consumptior1] 

0 m, mi I i T I T't I i inc:: 

vAlti.+i _fi,!i [ !,iiii!tJA !J [p-hd l i (it i:,nUiTLi~i~iTi]. !t__ iT t 
f od I 1,U1 t cA IJ, l )tO .t _, ( 11,U ptio 

prohaility factors tor utiliati~l inlurit , ill1,r ,aia tile lprohI iltV Of sfle at 
a ertaint price: th protbaitily that tlre fOodstilT is acc'ptahic or social or 
cullural reasot s: arid tire proiiahilit that it Iras the riIht quarlitics of, for 
cxarmiple, laste ar d Color. Iecaustls ptohb-,iitv tc,' re irC1ultipliCd ill 

,tire eLuIratiOtl. it tihe'. ',r0\e to h" et.I\ oi,%arr t.l.cllllm'eai t to s c lllcrrter 
oit thait I a ll lii;riu i i ih 'hisis'. v rat I', irCai. t ih%S:,uir sa.'ill sioiod'lrrtr11_ 

"Niti, o isIsn.i("-;tTllllo-iit i l t.h t sol', lh '. (', t."5 

h% %%,I%' tticlItt I I'I L.I r'+[I' I( + t-' tc l i ld,hi [proltlhilil . (dI c'(ll',tlltl" ]',p and
alh+'rt" ;ixL'ir lI tTh\t t!'. l'.n' i ii . lai i t'. -, tI t IVI( tte r pCMitu.'s ri 
i!_Ilol~i lcc.' l aKcI . 'ox lctt Iki''hir htll itlt.. hir tIN 'Nle.k Ior lill ill I lOw 

tne.ttit ttli h+ ,;, ,, (ieti'r;l llIlielri ti[',+ , th l ,. I:itit+l '.'lrh'hii:ilItlis[ts 


tAIrMrl k' o 'Itfr I ill h IC ,. lieu'1 iTJ.'llllt tIl. re'1,(]c".t isi' c i t i tn 

tIo ii a'r' ),i 'lu "Cql I'lit. a+t ,s. ,,I' c ..rrti" . \\olka hi. solutionis requrtire 
tile C]ut l ittlk I'.10t1t O 11, 1h l iitII :i,1 social ' ie ,IN;. 

SOCIAL SC 11[N('I: ('()N "RIIUHINS 

Several ot tlli , ri ,irrmt i,, iook illtlstralte s"i of tire wa\s i:nt Social 
SCr_iCnt , uicL hIi ii0rd tillitii 'I, tire itlitll scic esCC. [,\V IIai ld DI l)e.it 

ont IIihihi t 1'ji ol lliiil .illi le' o tire social sciences ,0loroon 
SCieCe.IS: r1Iarti'., 1it1 .' ii>, Hiltltill0 1IC"sL+.rII Ireed t IVe CIoci'. .ta .?tdt0 
those ill . luiteiu'. er. tir",ie Mitthor, sho, ilo\\ needs rta' dillcr hy I'-ciorl 
ard soc:ial is.'I'. l1)the _ori'. ot treir (!is,:u'hut, tie., also illu.trkal rtl:atIv of, 
the key opcni. tior al etl'. tis, thiat ,o. _ie seienhcc, 1'!;1 peIItI ont Ioran,d with tile 
rtll tL l scierI;ee . srt at' t~it'.it l, irrde tdl,ill toIpl rll tp lood svslrIIIs and 

pe i.lict llimttpac't" ol te''. Ite.trtuiio. ol lootd Cotisuirlpitio'U, fc(lltrnr.rrldill 
itlptli'( elt llld ilto ilt :itt hll~llll i )I'ol',IsI. (OIIhCit .-.llttetts,llwl r Cx 1ICo 

Tle ch;ttier hI ('It.e ai',i Ii\'s Tolt solle ni tile w:.y that social 
seeilti ,ts e;rr aII II e. rc'.eirih tuld di,'ipliirrv rIeIr[it rort tOIlI tire (fesi'il 

pirase tI'wald. It fichl t uip;u!iairr, tor 'alipic. soicial scien ,lc itpots arre 
riprtant in sci.ctime rescarcth sites arrd sarlipre populations, estabilishring 
intcr,.icw tcclhilnCs ad poliiC, tuilditg a teari, rtarr;ginp Personnel, 
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communicating anong many diflerent 2roups, and more. Ill particular, 
scr'ving as guides in unifanliliar territory, social scientists can interact with 
local populations to Ilhanlce projectCoperations arid cn translate between 
projee:; and people to tile henhclt of both. 

Paoliso and Baksh's chapter olTcrs an excellent example of how social
 
SciClCC inlIutS can bolh rClinle IfCosCd hYpot0hCsis t:stine a1d gecerate new
 
(uestions for food ard nutrition research. EuIal' inp01,11 is their
 
contribution to inclhodolo ical strategies ill colleclite, and analving data ol
 
food s,'stcnls. tlilps n ternts of social modes
eIre ci lelCts ofl nlalnutrilioi 

and el'aviors, emlotions, rsl)olsivcless, and other fIactors directly
 
contributes to an lliderstaidirM, of tile hunianill COrtsCqnCiiccS of techlobteical
 
ilitrv.rlltiorl, hxotli proposed aid atteillptcd.
 

IJo%,rC\,.eI-, beL' arlseC inlesi arc presented illtile rcsults ot1 such ,tiolts 

antlrropolocical or ':ciolo'ical Jtril-, social sciCntits rt.c(. to interpret tlheir
 

llO2i1,,. s resullS

arid aILIeClll their mearnirie arc iItporant to tfIcient t.aniwork. ('learly,
 
irlltdills clearI\ lor tltr The .ccssful colllllUlliC liOl Cf 

nlilltUll r.spect alid lilldcrhf';ldill' iare rtiltlir,.d. W hile llis hook dCilollistrates 
tire valuic ol hl'.i:11u toticlr di\ erfsc disi p1ines to ep'lo1rC COutlro1 eoats, 

t,,ress h ben rnutual 
I'illairs a co liti i ll 

and wlile niluei )les tae ill this rT'.ard, ceducation 
ll ricd.
 

\s several authors., point ou, i11.inclusion of social scicltists ill tile 
planninlg piae of project I' crtiofilll 0oC \ i. to illcrease inlcrdisciplinary 
communication :11id reSpct arid to ovrClCotllc tre service role that later 
aittcleIt to 1a to lostcr lor scial sciences. Working togectherprojcct ICr(f 
itl plarting, social scientist, call scientists in llte appliedtuide raiter'a arena 
with sugcst ions as to cost, sh;p, color, scasolalitv, social acceptability, 
anl Ithier factors ill proposcd dirt.liois in food alid nutritior R& I). 

\Vhree projects raVe thne saICmtimie Iralie, ]towever, copcration ,.courcs 
aI r.rllcelflut, arid thus imurist be clnlillm'd at :lppropriate steps ill tile design 
and developtert of tchnnologv. At variris pointi in this process, social 
scientists should he askcd whcirer agi\Cll technology is socially acceptable, 
cnv'nirrrnterttally sound, arid ecorlrrrrically leasilC. It is perlrps unraCZlistic to 
Cxpect themi to give all irmtcdiate 'es or It(nanswcr to Such questionts; hut 
,a.s -ers as to whether the prrjcCl Should proceed or. change dirctiot seem 
reasona,c. 'Vorking tuis in tarder, cotiliual irtput from social scieltists as 
to the acceptabilitv 1f proposed tcclitiolwl, migIrt Ie one goodf way 
effectively to dephl their skills. Arid since tile ultinate success of arty 
techrology depends upoll its social benelis, it is fitting that it be muonitored 
annd assessed by cxperts irL this arera; tile social scientists. 

li sum, it is clcar hat social scicrlists have arr integral role to play in 
the successful development of agricultural technlology for tie hcnefit of' "rcal 
people." Al though this volurte deals with developiig countries, there is a 
lesson to be learned here from the listory' of U.S. agriculture, which has 
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evolved through the expansion of cropland, increased utilization of 
mechanical power, and exploitation of the production sciences. But further 
developments, whether in the United States or abroad, will of necessity entail 
increased application of the social sciences. 
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